 LUMOs of Aun and Aun-1Y (n = 5 -15) -Figures S1 and S2  Adsorption energies calculated using different computational methods - Figure S3 and Table S1  Localized Orbital Locator isosurfaces of Aun, Aun-1Y, Aun-C3H6, Aun-1Y-C3H6 (n = 5 -15) -Figures S4, S5, S6 and S7
: LUMOs of Aun (n = 5 -15) and their energies (in Hartree). Multiple orbitals are shown for n = 5, 10, 11, 13, 14, and 15, because their LUMO and LUMO+1 (and LUMO+2) orbitals are quasi-degenerate. Figure S2 : LUMO orbitals of and their energies (in Hartree). Multiple orbitals are shown for n = 5, 7, 12, 13; 15, because their LUMO and LUMO+1 (and LUMO+2/LUMO+3) orbitals are quasi-degenerate. Figure S3 : Adsorption energies of C3H6 on Aun and Aun-1Y for n = 5 -15, calculated using the TPSSh-XDM/DEF2-TZVP and the CAM-B3LY/DEF2-TZVP methods. The results show similar trends for the adsorption energies using the two different functionals. However, for the small yttrium doped clusters the differences are larger. Size-to-size variation of binding energies are almost the same, notable differences are only observed for Au5Y and Au11Y. Table S1 : Adsorption energies of C3H6 (denoted by E) on Au4, Au6, and Au5Y clusters using the CCSD(T)/DEF2-TZVPPD, TPSSh-XDM/DEF2-TZVP and CAM-B3LYP/DEF2-TZVP methods and the deviation of the adsorption energies from the Au6 adsorption energy (ΔE). The ΔE values show similar variation among the different methods. TPSSh-XDM/DEF2-TZVP gives more accurate absolute propene binding energies than the CAM-B3LYP/DEF2-TZVP. Using the TPSSh-XDM/DEF2-TZVP, ΔE is 0.05 eV and 0.06 eV for Au4 and Au5Y, respectively, so we used the latter one to estimate error bars for the calculated relative adsorption energies. Table S3 : Natural charges (NC) of the atoms in the pure Aun (n=5 -15) clusters. The natural charges indicate that there is no significant charge separation between the atoms and thus all gold atoms are essentially neutral.
CCSD(T)/DEF2-TZVPPD
Au10 Au11 Figure S12 : Correlation between the adsorption energy and the sum of the polarization, charge transfer and frozen terms for propene adsorption on Aun clusters (n = 5 -15). Figure S13 : Correlation between the adsorption energy and the charge transfer energy according to EDA for propene on Aun clusters (n = 5 -15). Figure S14 : Relation between the adsorption energy and the charge transfer energy according to EDA for propene on Aun-1Y clusters (n = 5 -15). Figure S15 : Relation between the adsorption energy minus the relaxation energy and the charge transfer energy according to EDA for . 
XYZ coordinates of the optimized clusters and cluster-propene complexes on BP86/LANL2DZ level and total energies (in Hartree) on TPSSh-XDM/DEF2-TZVP level of theory

